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It seemed that two months previously, whilst at dinner,
he suddenly lost his speech without any failure of conscious-
ness, and an attack of precisely similar character had
occurred five or six times since. Described in detail it was
this. He suddenly found himself unable to hold things
with his right hand. A peculiar sensation then travelled up
from the two first fingers of that hand into his arm, which
became numbed so that he could not move his fingers.
Thence it passed to the right cheek, which it seemed to
draw up as in a knot, and his tongue was then drawn over
to the right side, so that for a minute or two he could not
speak a word. In a few minutes the sensation disappeared,
and the arm resumed its normal condition. But the power
of articulation still remained impeded to the extent which
I observed. The attacks described had occurred on an aver-
age once in ten days. He had been under medical treat-
ment, in the course of which he had taken bromide of
potassium, but without effect in preventing the attacks, one
of which had taken place ten days previously. Urine acid,
1028, free from albumen or sugar. With the exception of
dyspeptic ailments, his general health had been good; but
I elicited that five years before he had suffered for no less
than thirteen months from an ulcerated throat, of which the
tonsils still showed slight cicatricial traces. He had never, to
his knowledge, suffered from chancre, but was affected with
gqnorrbooa when his throat became ulcerated. He was ordered
ten grains of iodide of potassium with twenty of bromide
of ammonium three times daily. After five days he spoke
more clearly, and had experienced no return of the loss of
speech, nor of the queer feeling in his arm. His intelligence
was brighter, and he told me, with some amusement, that
for weeks past he had been dull and stupid to a degree. As
an example of this he mentioned that he had constantly
caught himself making puns, an occupation which was not
at all his natural habit, and which vexed him much.
Ordered fifteen grains of iodide with twenty of bromide
three times a day. In three days more I found his com-
plexion very much improved. His speech was still em-
barrassed, but he had had no return of the " sensations."
He had now been free from them for three weeks, having
never previously gone more than ten days without an
attack. Ordered twenty-grain doses of iodide. This he
fancied did not agree with him, so, after taking it for fOUl
days, I reduced the dose to five grains, and combined with
it one-sixteenth of a grain of bichloride of mercury.

It is unnecessary to give his further progress in detail
Mercurial treatment was continued, broken on one occasior
by the occurrence of diarrhoea, and he gradually improvec
vastly in health. On one or two occasions, either after over.
work or exposure to a hot sun, he got a slight thrill in thE
first two fingers of his right hand, but he had no return 01
the loss of speech, and his articulation at all times becam
quite distinct. Ten weeks from the time of his first visi
he felt as well as he had ever been, and was quite able t(
attend to his business.

(To be continued.) ,

ON A

SPECIES OF FILARIA FOUND IN THE IN
TERIOR OF THE VASCULAR SYSTEM

OF A DOG:
RELATIVE TO THE FILARIA IN THE BLOOD, AND THE OVA

AND LARV&AElig; OF A NEMATOID WORM IN THE URINE,
OF MAN.

BY FRANCIS H. WELCH, F.R.C.S.,
STAFF ASSISTANT-SURGEON, AND ASSISTANT TO THE PROFESSOR OF

PATHOLOGY, ARMY MEDICAL SCHOOL, NETLEY.

SrrrcE the discovery of the human hsamatozoon by Dr.
Lewis, a description and drawings of which appeared in
THE LANCET of Jan. 25th, 1873, and the detection of ova and
embryos of a nematoid worm in the urine, often conjoined
with a chyle-like condition of the secretion, any collateral
evidence bearing on the subject, more especially as elucida-
tory of the natural history of the animals, which comparative
pathology can supply, is acceptable.
In Dr. Lewis’s paper (Annual Report of the Sanitary Com-

missioners of India, 1871) reference is made to specimens of
a worm found in the blood of a dog in China by Dr. Lam-
prey, 67th Regiment, and forwarded to the museum of the
Royal Victoria Hospital, Netley. These worms are the
subject of the present communication.
The brief statement which accompanied these worms

shows that " they were taken from the heart of a dog at
Shanghai on May 20th, 1865, and found in both ventricles
and for some distance along the course of the aorta." The
difficulty of obtaining further details (Dr. Lamprey being
on the passage to Burmah) is partially obviated by informa-
tion furnished by Staff Assistant-surgeon Moffat, Netley,
who was present at the examination of the dog from which
they were taken, and is cognisant of the surrounding fea-
tures of the case. It appears that the animal was an
English pointer, born in China; the dog was fat and appa-
rently in good health, and the sudden nature of the death
(the inference being that it was poisoned) led to the opening
of the body. " The worms were coiled together, resembling
a ball of ligature thread, and filled the ventricles to such
an extent as to excite astonishment at the possibility of
blood passing between or around them, and to, or from,
the heart’s cavities." The anatomical details of these
wnrma are 11.1’1 follows&mdash;
Mature worms.&mdash;Body long, thread-like, and cylindrical,

averaging 10&frac12; in. in length, but varying from 6 to 13 in.,
with a diameter of in. in the centre, in. at the head,
and Th in. at the tail; head blunt, tail bluntish, both gra-
dually tapering to the maximum central thickness of the
body. Colour milk - white, opaque. The body easily
straightened out, and then resembling a piece of white
twine; but in a few instances the posterior fourth of the
animal concentrically curved on the body. With an ordinary
hand lens, while holding the worm up to the light, two
interior dark lines, differentiated from the surface structures,
could be discerned: the one, the smaller, traceable through-
out the entire body length with the exception of the imme-
diate tail extremity; the other, the larger, commencing
about half an inch from the head (Fig. 1, a), and termi-
nating about an inch and a half from the tail (b). Further
magnified, the body was found to be composed of an outer
transparent cuticular layer (a, Figs. 2-5), from which deli-
cate flattened scales became detached, succeeded internally
by a fibre coat, apparently muscular, in layers, in the fol-
lowing relation to the surface :-Two oblique, intersecting
each other at an acute angle, a longitudinal, a circular; the
combined cutaneous and muscular tunics constituting about
one-eighth part of the entire body diameter, and forming a
cylindrical envelope to the contained organs; an alimentary

! canal and a generative system, both loosely lying within
’ the outer parietes. The alimentary canal (the thinner of
! the dark internal lines of Fig. 1) consisted of a narrow tube
i commencing at the centre of the anterior end of the worm,

and passing in a straight course, retaining the same calibre,
to the tail,end, where it terminated in a blind extremity
among the convoluted ovarian tubes, in one instance being
apparently doubled back on itself for a short distance. The
organs of reproduction (the larger of the dark lines of
Fig. 1) constituted the maximum of the body bulk. The
uterine cavity consisted of a tube, frequently convoluted
and encircling the alimentary canal, extending from one
inch from the head to within an inch and a half of the tail
of the animal. The walls were of a delicate transparent
texture, marked by longitudinal and somewhat oblique
fibres, probably muscular (Fig. 6), and contained innumer-
able ova and embryos, in varying quantities as to locality.
From the uterine cavity smaller tubes or diverticula could
be traced, which along the body length were coiled around
the other constituents, and towards the head and tail filled
up the space unoccupied by the uterine extremities ; these
diverticula contained sparsely scattered ova, and were re-
garded as oviducts, and as the female germ-producing struc-
tures. The anterior end of the worm, when magnified, gave
the appearance shown in Fig. 2, the centre having a papilla
in which a circular oval aperture was situated. Fig. 5 illus-
trates the structure of the tail, in which the muscular and
cutaneous cylindrical envelope is beveled off in excess on
one side, so as to throw the extreme tip to the opposite;
the smaller tubes constituting the contained elements.
There was no anal aperture. The outline of Fig. 5 gives an
annulated character to this end of the worm ; this, however,
was not constant, and appeared dependent, in the illus-
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trating examples, on the influence of the longitudinal mus-
cular coat; in the majority the outline of this part of the
animal followed the contour of the body generally. About
an inch and a half from the head of the worm (at c, Fig. 1)
a circular aperture on the surface was observed, surrounded
by an elevated ring; this was connected with a canal pass-

ing inwards, and lost to sight among the convoluted ovariantubes. As seen in Fig. 3, the longitudinal muscular fibres

curved 
in with the canal; the cutaneous envelope merged

into its parietes; and, although not traceable to the uterine
cavity, the canal was regarded as the vagina, and the cir-cular orifice as the genital opening. Interspersed between

PARENT WORM.
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the ovarian convolutions were also a number of delicate
tubes having no visible contents; very numerous towards
the posterior end of the worm, and apparently connected
with the round surface-markings shown in Fig. 4. These

superficial circles, situated at d, Fig. 1, were the circum-
ferences of oval depressions having at the bottom of the pit

a 
central aperture leading to the clear tubes ramifying in
the body, and constituting a water-vascular system; theywere linearly arranged, as shown in Fig. 4, and five in
number; but it would seem doubtful if they are limited to
the tail end of the animal, as in one or two instances theywere apparently present near the centre of the body also.

OVA A.ND EMBRYOS.

Hence, from these anatomical details, the mature worm
may be summed up as a filiform, musculo-cutaneous cylinder
loosely enclosing an alimentary, generative, and water-
vascular system; the reproductive organs largely prepon-
derating, and opening on the anterior half of the worm near
the head; the alimentary canal consisting of a simple blind
tube, commencing in a papillary circular mouth; and the
breathing orifices mainly located towards the tail. There

was no male worm found, and it will be observed that these
females, although present in the interior of the bloodvessels,
and necessarily transferred there in a mature state, or im-mature from some other &laquo; host," presented no trace of an
apparatus as a means of migration and possible explanation
of their site within the bloodvessels.
Ova and Embryos.&mdash;The uterine cavity and ovarian tubeswere filled with ova in different stages of maturity, and

F1 G. 8 X 300.DIAM

F I G . 9 X 600 DIAM.
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coiled-up embryos devoid of all capsule. The maturity of
the ova varied with the portion of the generative tract from
which they were taken; being at an early stage in the ova-
rian tubes, and in a state of yelk segmentation, or enclosing
the young worm, in the uterine cavity. They were of a
spherical or oval shape, or larger at one extremity, like the
hen’s egg. The capsule, or outer membrane, was transparent
and flexible; and, by pressure on the covering glass of the
microscope-slide, it was easy to vary the shape of the eag,
and to set free the contents by rupture of the shell. The
ovum in the earliest stage (Fig. 7, a) consisted of an outer
membrane, transparent contents, and a highly refracting
nuclear particle; in the advanced were the segmentation of
the yelk, and maturation of the embryo (Fig. 7, b). The
average size was in. in length by in thickness,
but varying from x to x As a rule,
the increase of size was connected with maturation of the
egg; but it was not difficult to find the smallest-sized egg
enclosing the young worm ready to be freed from the egg-
wall. Commingled with the eggs in the uterine cavity
was the free embryo coiled upon itself. The young worm

(Figs. 8 and 9) was of a filiform shape; centre of body,
greatest thickness; head somewhat less in diameter and
blunt; tail rapidly thinning off and pointed. The body-
mass was translucent, and gave the idea of delicacy of tex-
ture. Following the contour of the body was an inner cre-
nellated line which marked off a transparent parietes having
much the aspect of the outer cuticular covering of the
parent worm; this outer layer was traceable over the head,
and merged into the general translucency of the tail-part
of the embryo, constituting about one-fourth part of the
total length of the body. The inner clearly-defined body-
mass, of granular aspect, was of the same shape as the
outer circumference. Towards the head of the embryo in
some instances was an oval elongated saccule, suggesting a
mouth or sucking disc; yet it was not a constant feature,
and was occasionally shifted towards the centre of the
worm. The granules of the interior were linearly arranged,
following the body length, and, with the highest magnifying
power (750 diameters), markings or lines were discernible,
like the plications of a membrane, directed from the circum-
ference towards the centre. No differentiation of the body-
constituents into organs could be detected; and section
through the body showed the same arrangement of the
components-a narrow transparent outer rim, and a central
granular solid mass with strongly defined circumference.
The average length of the embryos was in. by 

in central body thickness, but varying from "9 I," length x
thickness, and respectively; thus showing

a considerable latitude in size, and a proportionate thick-
ness to length from 1 to 16 to 1 to 28.

Remarks.&mdash;The presence of nematodes in the blood of the
dog has now been frequently noted, and the editor of the
Veterinarian (Jan. 1873) attests that " they are common

enough in the bloodvessels in the young ass, colt, and some
other animals." M. Gruby.and Delafond originally detected
minute worms in the canine blood very closely according in
characters with the embryos above detailed, about in.
in length and ,less than a red corpuscle in diameter." They
were found in the vessels in all localities, but were absent
from the lymph, chyle, secretions and excretions. Injected
into the blood of a non-contaminated dog, they were trace-
able at the end of three years; they lived eighty-nine days
transferred to the blood of two rabbits; but died when
placed in the serous and cellular tissues of dogs. It was
clear that their habitat was the blood. On one occasion
were the parent worms of these minute forms discovered
lodged in a clot in the right ventricle of the heart, four
females and two males, and from 5 in. to 7 in. in length and

in diameter:" to these they gave the name of
Filaria papillosa hcematica canis domestici. Instances of so-
called Spiroptera sanguinolenta are far from uncommon in
the dog in China and Japan. Dr. Cobbold notes their fre-
quency also in France and Germany, and mentions the
length of one taken from a preparation of Dr. H. Bennett
as 10 in. In the Field (1872, p. 162) is a communication
from Mr. Dare recording the death of three spaniels, imported
from England, from this cause, in China. Here the worms
were found in the right side of the heart only, and in the
branches of the pulmonary artery; they were from 6 to 11 in.
long and diameter; and the suggestion is made that
the germ or ovum was received in the food or drink, and

by the thoracic duct into the venous circulation. In all
the recorded instances in the dog the presence of these
worms did not interfere in any way with the nutrition of
the body (they were all fat and well) nor with the muscular
powers; their sole deleterious nature was displayed me-
chanically, inducing death by actual rupture of the heart
or obstruction of the pulmonary or cerebral circulation.
Equally the larvae appeared innocuous.
The identification of these canine nematodes as spiro-

pterse does not appear to have been accurately determined,
while the recorded features would suggest their being linked
with Dr. Lamprey’s specimens. Considering the anatomical
details of the Netley ovo-vivaparous nematoid worms, the
propriety of retaining the original nomenclature of M. Gruby
and Delafond is well grounded. In the general outline of
the body, the round oral aperture, the blind alimentary
canal, and the large uterine cavity, the canine filaria is
allied to the F. medinensis.
Turning to the existence of larv&aelig; and ova of nematoid

worms in the human fluids, there is the original discovery
of ova in the chylous urine made by Dr. Salisbury, and nar-
rated in Hay’s American Journal, 1868, p. 376. These ova
were, according to Dr. Cobbold, ,about in length by

in breadth ; in a state of segmentation of the yelk or
embryo-containing"; not far removed in size from the ova of
the canine filaria, and, comparing the sketches, markedly
resembling them. Dr. Cobbold also, while pursuing the
natural history of the bilharzia,, obtained from a patient
urinary parasites in the egg condition and dead embryos,
which, 11 in spite of discrepancy of size," he considers "were
identical with those of Dr. Salisbury, and referable to one
and the same species of nematoid worms." Subsequently
Dr. Lewis detected microscopic filari&aelig; in fifteen to twenty
patients suffering from chyluria, with more or less well-
marked haematuria; the worms identical with those after-
wards found in the blood canals.
A comparison of the embryo of the canine filaria with the

woodcuts of Dr. Lewis’s bsematozoon (especially Fig. 3) will
show a great concordance in anatomical details, more parti-
cularly when the modifications resulting from death are
taken into consideration. The contour and body structure
are the same in both, even to the vacuole near the head;
the 11 delicate enveloping tube" of the human worm is absent
in the canine, but (Fig. 1, No. 1, Dr. Lewis’s woodcut) it is
equally so in the dead h&aelig;matozoon. These remarks will be
more lucid by comparing Fig. 10, a dead- heematozoon,
sketched from specimens sent to Netley by Dr. Lewis, with
Fig. 8, the dead embryos of the canine filaria-all equally
magnified. How far the examination of the living canine
worm would reveal further points of concordance is at pre-
sent hypothetical, though suggestive. There is a dissi-
milarity in size and proportion of length to breadth, the
human worm being longer and narrower; yet the conditions
of life and age must be considered before pronouncing on
this subject, and a wide range in dimensions is, as we have
seen in the details of the canine embryo, observed in indi-
viduals from the same parent. The points of resemblance
are such as to warrant the assertion that the human blood
worm is an embryonic or larval state of a nematode, closely
allied specifically to the filaria of the blood of the dog; and
the ova and embryos of chylous urine and haematuria would
apparently be included in the same category of natural
history relation. Considering the frequency with which
nematoid worms are found in the intestinal canal, the sug-
gestion thrown out by Dr. Lewis as to the points of ingress
of the h&aelig;matozoon is rendered more probable. The possi-
bility of a filaria of the size of the canine species obtaining

, access to the vascular canals in a mature state by boring
. from the intestine may doubtless be put on one side; yet,
’ 

consideringthefacultyof migration through the tissues of the
, white blood-corpuscles, and the lesser diameter of the body of
. the embryo of the filaria, together with its brisk movements

during life, the possibility of the passage of the microscopic
. worm through the intestinal mucous membrane into the

bloodvessel or lacteal, especially through the soft granula-
. tions of an open ulcer, may fairly be taken into considera-
L tion. This, however, while possibly accounting for the in-

gress of individuals capable of arriving at maturity, does
, not explain the vast number of embryos amounting to many
, thousands-a feature rendered lucid only by the presence of
i one or more mature parent worms within the vascular
walls. -


